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Field Investigation of Dave Creek, tributary of EF Jarbidge River (September 11-13, 2001)
Tim Burton, James Klott, and Bruce Zoelick

I. Dave Creek

We investigated potential sediment effects to bull trout habitat resulting from the cattle crossing
on Dave Creek and cattle trailing disturbances on the Little Island tributary to Dave Creek.
Surveys were conducted on Dave Creek both upstream and downstream of the cattle
crossing/disturbances to assess effects of these activities on bull trout. Section 7(a)(1) of the
ESA requires federal agencies to utilize their authorities to conserve listed species. Clearly,
BLM has authority to regulate any livestock grazing contributing to bull trout declines on lands
we administer. If the upsiream/downstream measurements suggest a grazing-derived problem
for bull trout, then actions should be taken to correct the problem.

According to Frederick and Klott (1999) Dave Creek contains one of the three subpopulations of
bull trout in the Jarbidge Watershed, suggesting that it represents an important proportion of the
whole population. Figures 1 and 2 display maps of Jarbidge basin and Dave Creek. The lowest
3 miles of Dave Creek are on lands administered by BLM. No bull trout have been observed in
this section, which has only been surveyed in summer months. Upstream of the BLM lands,
Dave Creek flows on private lands (with one small % section of public lands) over a distance of
almost 4 miles. Because the stream in this reach is above 6500 feet elevation, and because of the
favorable gradients and gravel availability, it is estimated that this reach has a significant

potential to produce bull trout. In upper Dave Creek, upstream of the Forest boundary, there is
approximately 1 mile of habitat.

Methods

Indicators for the habitat survey were selected from US Fish and Wildlife Service’s
“Framework” for assessing bull trout habitats (USF&WS 1998),

1). Percent fines and substrate embeddedness in rearing areas (target of <20%): The USF&WS
references Shepard, Pratt, and Graham (1984) on work conducted in the Upper Flathead Basin.
In that work, the authors estimated embeddedness using a technique whereby the observer rates
embeddedness relative to one of 5 categories describing the extent to which dominant sized
particles are buried in sand and silt. This method was tested for precision (repeatability) by
Platts and others in 1983 and found to be a reasonably reliable estimator of substrate quality
(observers differed by +/- 5.4% at the 95% level of confidence).

2). Substrate score was used by Shepard and others (1984) to describe rearing habitat potential
for bull trout. Substrate scores were significantly related to juvenile bull trout densities. The
score is determined from dominant and sub-dominant substrate particle size classes, and the
degree to which the dominant particles are embedded in fine sediment.

3). Spawning Habitat Survey: The spawning habitat survey is based upon: Graham, P.J., F.
Shepard, and J.J. Fraley. 1981. Use of stream habitat classifications to identify bull trout
spawning areas in streams. Montana Fish Wildlife and Parks, Kalispell, MT. Using this



approach, the stream is walked in mid September and the locations of actively spawning fish are
noted, along with stream segments with low gradient (<2%), relatively large amounts of gravel
material, and high quality pools.

Observations

At the confluence of Dave Creek and Little Island Tributary, we observed highly complex stream
habitats with dense overstory cover, frequent pools, much in-channel cover, and high levels of
fine sediment embedded in the substrate. The stream channel is about 2-3 meters in width, and
water temperature exceeded 15 degrees C on July 24, 2001. At the nearby cattle crossing,
streambanks are bare for a distance of about 20 meters either side of the stream (Figure 3). A
limited amount of fine sediment is entering the stream at this location. In the Little Island
Tributary, heavy cattle trailing along the stream bottom was evident, and sediment transport was
apparent, based on the observation of scour and deposition within the active channel of this
intermittent stream. Sediment from this tributary is delivered directly to Dave Creck. A survey
of substrate embeddedness and pool filling was conducted both upstream and downstream of the
subject disturbances to assess the relative significance of these impacts, and to determine
whether or not rearing habitats are impaired by excess sedimentation.

Figure 3. Cattle crossing on Dave Creek just upstream of the mouth of Little Island Tributary.




RESULTS

Percent Fine Sediment & embeddedness: The percentage of substrate particles as “fines” was
examined to determine if contributions from the Little Island Tributary created a significant
increase in substrate fines within Dave Creek. As shown in Table 7 {Appendix 1), average %
fine sediment increased slightly from 40.03 to 40.56%, upstream to downstream (not
significantly different at p=.95). Embeddedness also increased slightly from upstream to
downstream (56% to 63%) and the difference was not significant (at p>.95), as shown in Table
10 {(Appendix 1). With high levels of fine sediment observed both upstream and downstream of
the Little Island Tributary, we investigated other sources upstream on Dave Creek. That
investigation revealed that elevated sediment levels in Dave Creek likely originate from erosion
of the degraded channel in sections 13, 24, 25, and 36. Substrate samples taken in Section 1,
upstream of the Forest Boundary show a significant decrease of both % fines and embeddedness
(Tables 7 and 10 in Appendix 1). These differences are also displayed in the Figures of
Appendix 2.

Shepard and others (1984) related percent fines to bull trout spawning potential (Figure 4,

Appendix 1). Predicted embryo survival rates are shown in Table 9 of Appendix 1. High
embryo survival rates on most of Dave Creek averages about 50% (of pools). In the upper
section, above the Forest Boundary, survival rates increase to about 100%, or all pools.

Figure 4. Pool substrate comparisons between Lower and Upper Dave Creek.,

Poor substrate near Little Island Tributary. Excellent substrate upstream of National
Forest boundary on Dave Creek.



Substrate Score: Similar results were obtained for substrate score, as shown in Tables 1, 2, and
12 of Appendix 1. Using relationships developed for bull trout (Shepard et.al 1984 — see Figure
5 in Appendix 2), we predicted existing and potential bull trout rearing densities in Dave Creek
(Table 12). We estimated, that with degraded substrates, Dave Creek currently rears about 1100
bull trout. If Dave Creek substrates were to be restored, the estimated rearing capacity would
increase to accommodate about 4000 bull trout. This would require modifications of livestock
grazing intensity in the degraded stream reaches of upper Dave Creek.

Bull trout recruitment potential: Currently, high survival rates are predominant in upper

Dave Creek, upstream of the Forest Boundary (100 % of pools). Low survival rates, poor pool
habitat structure, and reduced rearing space downstream of the Forest Boundary constrains bull
trout recruitment. Ifhabitat structure and spawning condition were to be restored downstream of
section 1 for approximately 4 miles, recruitment would increase significantly (5 miles at
100%/50% of pools = 4 X2 fold increase = 8§ times).

Population recovery: Based on current rearing space (substrate score) and it’s relation to bull
trout density, we estimate the current bull trout population size at about 1000. A 4 fold increase
in rearing density in 7 miles of stream, and a doubling of early life-stage survivals in the upper 4
miles of stream, would increase the population by at least 5000 fish, and possibly as much as
10,000 fish.

Figure 5. Degraded and good stream channel/habitats on Dave Creek.




Figure 1. Location of Dave Creek in the Jarbidge Basin.
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Figure 2. Dave Creek watershed, showing landownership and the location of the cattle crossing
and degraded stream channel.
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APPENDIX 2. GRAPHS

Figure 1

Cumulative Frequency Distribution - EF Jarbidge substrate
score upstream and downstream of tributary near Muphy
Hot Springs
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Figure 2.

Cumulative Frequency Distribution
- % Embeddedness
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Figure 3.
Cumulative Frequency Histogram -
% Fine Sediment
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Figure 4.

Percent embro survival

Relationship between percent fines and bull trout

embryo survival (Shepard et.al.)
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